Using data from the UK Skills Surveys 1997 show that the part-time pay penalty (PTPP) for women within low-and medium-skilled occupations has decreased significantly. The convergence in computer use and non-routine job tasks between part-time and full-time workers explains a large share of the decrease in the PTPP. This convergence took place mainly within occupations, and was not driven by changes in occupational segregation between the two groups of workers. The lower PTPP is also related to changes in the returns to job tasks. Relative changes in the importance of and returns to computer use and job tasks together explain more than 50 per cent of the decrease in the PTPP.
Introduction
In several OECD countries, a large share of the female labour force is employed on a part-time basis. In the United Kingdom, for example, about 40 per cent of the female labour force works part-time (Connolly and Gregory 2010) . The employment of these part-time workers is characterized by lower levels of general and specific skills, restricted opportunities for improvement and poor career prospects (Gallie and Zhou 2011) . In addition, they usually earn lower hourly wages than full-time workers (Connolly and Gregory 2009; Manning and Petrongolo 2008) . Manning and Petrongolo (2008) investigated the part-time pay penalty (PTPP) among female workers in the United Kingdom and showed that a large share of the PTPP is attributed to occupational segregation between part-time and full-time workers where parttime workers sort into relatively low-skilled occupations that pay low hourly wages. However, recent years witnessed relative improvements in educational level as well as training participation of part-time workers compared to fulltime workers in Britain (Gallie and Zhou 2011) . Such skills' improvements should be accompanied by higher wages for part-time workers. In addition, the widespread computer use in the workplace, driven by declining prices of information technology (Autor et al. 2003) , is expected to have affected parttime workers more than full-time workers in more recent years, given their initial lower level of computer use. This could have changed the job content of part-time workers, relative to full-time workers, into more input of nonroutine tasks that are complementary to computer use (Autor et al. 2003 ), which might have increased the relative pay of part-time workers. However, the extent to which the pay of part-time workers has improved compared to full-time workers, and the extent to which relative changes in computer use and job tasks could explain this improvement in part-time pay, have not been investigated in the literature.
In this article, we use data on employed women from the UK Skills Surveys which contain detailed data on wages, computer use and tasks performed by workers in their jobs over the period 1997-2012, to document the decrease in the PTPP in this period and to investigate the source of this decrease. A decrease in the PTPP could be attributed to two factors. Firstly, it could be attributed to changes in the occupational structure between part-time and full-time workers as part-time workers, because of their rising skills level, now more often sort into higher skilled occupations that pay higher wages compared to what they did in the past (i.e. changes in occupational segregation hypothesis). Secondly, a decrease in the PTPP could be attributed to the increased use of computer technology that contributed to a convergence in the non-routine tasks input between part-time workers and full-time workers and thereby enhanced the relative productivity of part-time workers within occupations (i.e. changes in relative productivity hypothesis). We examine the extent to which shifts in computer use and job tasks could explain changes in the PTPP, and investigate whether these shifts take place across or within occupations. We limit the analysis to workers in low-and mediumskilled occupations because part-time workers hardly sort into high-skilled occupations (Manning and Petrongolo 2008) , and because part-timers who sort in high-skilled occupations have human capital characteristics close to those of full-time workers and usually work as highly specialized agency workers who get remunerated at a higher hourly rate than regular workers (Manning and Petrongolo 2008) . 1 Our empirical analyses show that there has been a significant decrease in the PTPP over the period 1997-2012. This decrease of the PTPP has been accompanied by convergence in computer use, influencing tasks (i.e. managerial tasks) and maths tasks between part-time and full-time workers. 2 The convergence in wages and job tasks has taken place mainly within occupations and was not due to changes in the pattern of occupational segregation between part-time and full-time workers. Particularly, the convergence in computer use explains a substantial part of the decrease in the PTPP. Moreover, the change in the PTPP is also affected by changes in wage returns to (i.e. price of) job tasks performed more intensively by full-time workers. While the decreasing wage returns to reading and writing have contributed to a decrease in the PTPP, the increasing wage returns to influencing tasks have increased the PTPP despite the convergence in the importance of (i.e. quantity of) influencing tasks between part-time and fulltime workers. We find that relative changes in the importance of and wage returns to computer use and job tasks explain together more than 50 per cent of the wage convergence between part-time and full-time workers in low-and medium-skilled occupations.
The remainder of the article is structured as follows. The next section discusses the related literature. Section 3 describes the data and the variables used in this study. Section 4 explains the empirical strategy and the decomposition techniques used in the analysis. Section 5 reports the results of the data analysis. Finally, Section 6 summarizes the findings and concludes.
Related literature
In this article we build on the growing literature that emphasizes the relevance of changes in job tasks as well as the literature on the PTPP. Among others, Acemoglou (1998), Autor et al. (2003) , Garicano and Rossi-Hansberg (2006) , Spitz-Oener (2006) and Snower and Goerlich (2013) have used a task-based framework to study the impact of technological and organizational changes on skill demands and wage inequality. The task-based approach has the advantage of providing direct measures of job tasks at the individual level. It can, therefore, be used to give a comprehensive characterization of changes in job content both across and within occupations, and to investigate the implication of these changes for earning gaps among different groups (Black and Spitz-Oener 2010) . Various studies used this task-based approach to investigate gender differences in job tasks and changes in gender wage inequality (e.g. Black and Spitz-Oener 2010; Lindley 2012 ). Black and Spitz-Oener (2010) used a task-based framework to investigate changes in the job content of women in Germany. They showed that during the 1970s and the 1980s there was a concentration of women in occupations characterized by intensive routine tasks, and subsequently women experienced larger reductions in routine tasks than men. This led to greater job polarization for women. Lindley (2012) studied gender difference in the changes in skill demands in the United Kingdom and showed that women lost out from technical change between 1997 and 2006 due to their lower maths and literacy skills, as well as other skills required to undertake the tasks that are affected by technical change, particularly in highly computerized industries such as finance and manufacturing. However, these studies were all limited to full-time workers and ignored that in several advanced countries a large share of the female labour force works on a part-time basis (Booth and van Ours 2013; Connolly and Gregory 2010; Iseke 2014) .
The literature investigated pay differences between part-time and full-time workers and showed that being employed part-time results in a pay penalty (e.g. Connolly and Gregory 2009; Hirsch 2005; Manning and Petrongolo 2008; Mumford and Smith 2009 ). Manning and Petrongolo (2008) showed that occupational segregation explains the PTPP to a large extent although not fully. There are, however, hardly any PTPP studies which go more specifically into differences in job content between part-time and full-time workers. One exception is the study by Hirsch (2005) which showed that the wage gap between part-time and full-time workers in the US could, to a large extent, be attributed to differences in job tasks between the two groups. Using the O*NET data which provides detailed descriptions of occupations, Hirsch (2005) showed that part-time workers have generally less verbal, mathematical and problem solving tasks than full-time workers which could partly explain the PTPP. However, as the O*NET data assign identical values to part-time and full-time workers in the same occupation, he could not disentangle the impact of occupational segregation on the PTPP from that of different job tasks within particular occupations. Moreover, the relative change over time in computer use and job tasks of part-time workers and the associated change in the PTPP have not yet been addressed in the literature.
Data and descriptive statistics
For our analyses, we use data on female workers aged 20 to 60 years old from the four waves of the UK Skills Surveys 1997 Surveys , 2001 Surveys , 2006 Surveys and 2012 The UK Skills Surveys are repeated surveys that contain cross-sectional data on employment conditions, general skills, wages, as well as occupation, industry and firm size. More importantly, the surveys contain detailed information on workers' computer use and job tasks. We exclude self-employed workers and use a consistent sample of cases with full information on demographic characteristics, job tasks, human capital, occupation and wage (N = 5589). 3 Following Manning and Petrongolo (2008) , we use the self-reported part-time status as our measure of part-time employment. 4 We analyse changes over time in wage, computer use and job tasks of part-time workers relative to fulltime workers. A worker's wage is assessed by the self-reported gross hourly wage. In case it is not directly reported, this variable is calculated from the gross usual weekly pay divided by the weekly hours of work.
Computer use is assessed by a dummy variable that takes the value 1 if the worker uses a computer at work, and 0 otherwise. 5 Autor et al. (2003) have introduced the distinction between routine and non-routine tasks to study how computerization substitutes for workers in performing routine tasks while it complements workers in performing non-routine tasks. However, the way job tasks are addressed in the UK Skills Surveys makes it difficult to make such a distinction between routine and non-routine tasks (Green 2012) . Job tasks in the UK Skills Surveys are measured through a detailed list of questions in which respondents are asked to indicate the importance of every single task in their job on a five-point scale ranging from 'essential', to 'not at all important/does not apply'. We group the 29 job tasks distinguished in the four waves of the UK Skills Surveys into seven generic tasks by calculating average scores. The seven generic tasks we refer to are reading and writing, maths, external communication, influencing, self-planning, problem solving and physical tasks. The full list of the underlying job tasks is reported in Table  A1 . 6 This division is based on a factor analysis similar to the one used by Dickerson and Green (2004) using the 1997 and 2001 waves of the UK Skills Surveys. To account for possible correlations among the generic tasks, we follow the approach of Dickerson and Green (2004) by employing an oblique rotation (Promax method, with a power of 4), which allows for possible correlations among the tasks. However, the classification is not sensitive to the choice of the rotation method.
Part-time workers are less likely to sort into high-skilled occupations (Manning and Petrongolo 2008) . Therefore, we divide the sample into (1) high-skilled occupations and (2) low-and medium-skilled occupations. 7 The high-skilled occupations include corporate managers and senior officials, science and technology professionals, health professionals, teaching and research professionals and business and public service professionals. All other occupations are referred to as the low-and medium-skilled occupations. Table  A2 shows the difference in wage, computer use and job tasks as well as other relevant variables between part-time and full-time workers. The table shows that there is a significant PTPP in the low-and medium-skilled occupations. However, there is a part-time pay premium in the high-skilled occupations. At both occupational-skill levels, full-time workers score significantly higher than part-timers in all tasks, with the exception of physical tasks. However, the difference in job tasks between part-time and full-time workers in the low-and medium-skilled occupations is more pronounced than the difference in the high-skilled occupations. The table also shows that part-time workers are generally older, less educated and less trained than full-time workers. In addition, they are more likely to be married and have children. However, the low number of part-time workers in high-skilled occupations makes it difficult to reach conclusive findings regarding relative changes in wage, computer use and job tasks. Therefore, we limit our further analyses to the low-and mediumskilled occupations. Figure 1 shows graphically changes in the PTPP and shifts in the differences in computer use and job tasks between part-time and full-time workers in the low-and medium-skilled occupations. The graph shows that the PTPP decreased significantly between 1997 and 2012. 8 Computer use, problem solving, self-planning, influencing, maths and reading and writing tasks show a clear pattern of convergence between part-time and full-time workers over the same period of time. However, physical and external communication tasks show a pattern of divergence between part-time and full-time workers. 9 Table A3 shows the levels of wage, computer use and job tasks for part-time and full-time workers, the differences in the score of these aspects in the lowand medium-skilled occupations for all four waves, as well as changes in these differences over-time. The table shows that full-time workers earn higher wages and have higher levels of computer use and job tasks (with the exception of FIGURE 1 Shifts in the differences in pay, computer use and job tasks between full-time and part-time workers.
Note: The Y-axis referes to differences in the average of scores between full-time and part-time workers. Therefore, a negative trend shows improvement in the score of part-time relative to full-time workers, while a positive trend shows worsening in the score of part-time relative to full-time workers.
physical tasks) than part-time workers. It also shows a convergence between part-time and full-time workers in wage, computer use and various job tasks, especially problem solving, self-planning, influencing and maths tasks. The table further shows levels of (and changes in) demographic variables and background characteristics between part-time and full-time workers. The share of married part-time workers and the share of part-time workers with no qualifications decreased significantly relative to full-time workers between 1997 and 2012. Moreover, the table shows that the share of part-time workers witnessed a continuous decline over time from 46.1 per cent in 1997 to 43.8 per cent in 2012. This suggests that convergence in computer use and job tasks between part-time and full-time workers is not driven by an increase in the share of part-time workers replacing full-time workers in occupations. 10 Figure 2 shows the relationships between the PTPP and differences in job tasks between full-time and part-time workers. The figure shows that larger differences in computer use, problem solving, self-planning, influencing, maths and reading and writing between full-time and part-time workers are associated with a higher PTPP.
FIGURE 2
The relationships between the PTPP and differences in job tasks between full-time and part-time workers.
. 
Fitted values pay
Note: PTPP is the difference in pay between full-time and part-time workers (i.e. Pay FT -Pay PT ). The X-axis refers to differences in the average score of each task between full-time and part-time workers (i.e. Task FT -Task PT ).
Empirical strategy

Changes in the PTPP and job tasks
To estimate changes in the PTPP and changes in job tasks between part-time and full-time workers over the period 1997-2012, we use the following two equations:
where W i is the worker's log wage and T i is the level of a specific task input. PT is a dummy variable that takes the value 1 if the worker is a part-timer and 0 otherwise. Y i is a continuous variable for the time trend that takes into account year differences across the waves of the surveys, so that one point increase in Y i is equivalent to one additional year. 11 The coefficient of the interaction term between PT i and Y i captures the change in the PTPP in equation (1) and the change in job task levels between part-time and full-time workers in equation
(2). X i is a set of control variables that includes worker's age, age squared, level of education, training participation, work experience, work experience squared, industry sector, firm size and occupational dummies. ε i and e i . are error terms.
Changes within versus across occupations
Recent literature on the PTPP has shown that occupational segregation explains a large share of the PTPP (e.g. Manning and Petrongolo 2008) . As part-time workers sort into relatively low-skilled occupations, which pay lower hourly wages, they earn less than full-timers (Manning and Petrongolo 2008) . To investigate to what extent changes in occupational segregation could have explained the decrease in the PTPP, we decompose the relative changes in wages into changes that are due to changes in average wages within occupations (i.e. how much of the difference can be explained by the possibility that part-time and full-time workers experience different wage changes within occupations) and those that are due to occupational shifts in the employment of part-time and full-time workers across occupations. For this purpose, we use the Oaxaca and Ransom (1994) decomposition approach to apportion the change in the mean of wages over time for part-time and full-time workers. The decomposition of the mean shifts in wages between part-time and full-time workers is calculated as:
whereW y PT andW y FT are the average wage in time period y for parttimers and full-timers, respectively. J y2 and J y1 are vectors containing occupational dummies and a constant term for the time periods y 2 and y 1 , respectively.λ y2 andλ y1 are vectors with the slope parameters and the intercept for the time periods y 2 and y 1 , respectively.λ * is the non-discriminatory coefficient vector. 12 The terms 
FT are the portion of the change in wages that is unexplained by changes in occupations (within occupation changes) for part-time and full-time workers, respectively. The relative improvement in computer use and job sks for part-time workers can also be broken into two components: (1) changes in the task composition within occupations and (2) changes in the distribution of part-time and full-time workers across occupations. The technological change hypothesis predicts that changes in tasks take place within occupations due to changes in the production process (Black and Spitz-Oener 2010) . To identify the source of the change in computer use and job tasks, we again use the Oaxaca and Ransom (1994) decomposition approach, replacing log wages in equation (3) by computer use and job tasks.
Do changes in computer use and job tasks explain changes in the PTPP?
To estimate the extent to which convergence in computer use and job tasks between part-time and full-time workers explains the decrease in the PTPP, we use the decomposition approh by Juhn et al. (1991) . The advantage of this decomposition technique over any other similar technique (e.g. Oaxaca-Ransom decomposition) is its ability to decompose the explained changes in the PTPP into changes that are due to relative task changes between part-time and full-time workers (changes in quantity), and changes that are due to shifts in the wage returns to tasks (changes in prices). This technique has been widely used in the literature to study changes in gender wage differentials (e.g. Blau and Kahn 1992, 1997; Gupta et al. 2006) . The change in the PTPP can initially be written as:
where D y is the difference in mean log wages (W y ) in year y between full-time (FT) and part-time (PT) workers. T FT y and T PT y are vectors of mean computer use and job tasks in year y for full-time and part-time workers, respectively. β FT y is the OLS parameter estimates of computer use and job tasks at year y for full-time workers. σ FT y is the standard deviations of the residual of the wage equation of full-time workers. θ FT y is the standardized residual of the full-time wage regression, with mean 0 and variance 1. 13 
reflects the wage a part-time worker would receive if her job tasks are rewarded at the same rate as a full-time worker's tasks are rewarded (deflated by the full-time worker's standardized residuals). Thus, the PTPP at a given point in time comprises an effect due to differences in observed tasks between part-time and full-time workers, weighted by the return received by full-time workers to these tasks, and an effect due to differences in the standardized residual, weighted by residual full-time inequality. Following the notation by Blau and Kahn (1992, 1997) , the change in the PTPP can be rewritten as:
where represents the difference between full-timers and part-timers in the mean of the variable following. The first and second terms of the right-hand side of equation (5) reflect the portion of the change that is explained by changes in computer use and job tasks. The first term is the observed change in quantity of tasks, which reflects changes in the PTPP that are due to observed changes in part-time/ full-time differences in the inputs of computer use and job tasks. The second term is the observed change in prices, which captures the contribution of changes in the rewards that the labour market attaches to computer use and job tasks of full-time workers. The third and fourth terms of the right-hand side of equation (5) Table 1 shows the coefficient estimates of the change in the PTPP equation (1). Columns 1 and 2 show the estimates without and with the various controls, respectively. The table cleay shows that there has been a significant convergence in wages between part-time and full-time workers in low and medium-skilled occupations over the period 1997-2012. The PTPP decreased yearly by about 0.7 log points over this period. 14 There could be a selection bias associated with the endogeneity of the decision to work on part-time basis (Manning and Petrongolo 2008) . 15 We have therefore also estimated the model after controlling for selection using standard Heckman sample selection correction techniques. Following Ermisch and Wright (1993) and Manning and Petrongolo (2008) we use the number of children and marital status as our exclusion restrictions. The model gives qualitatively similar results to the OLS model (see Table A4 ). Table 2 shows the coefficient estimates for the change in computer use and task inputs equation (2). Including all relevant controls, the table clearly shows that part-time workers have lower levels of computer use and job tasks compared to full-time workers. 16 However, there has been a significant convergence in computer use and influencing between part-time and full-time workers between 1997 and 2012. The same convergence pattern can also be observed, though less clear-cut, for self-planning, reading and writing and maths tasks. 17 To estimate whether changes in the PTPP, computer use and job tasks took place within or across occupations, Table 3 summarizes the coefficients of the Oaxaca-Ransom decomposition from equation (3) (1) and (2) show the within-occupation changes for full-time and part-time workers, respectively. Column (3) shows the difference between the changes within occupations between full-time and part-time workers, that is Column (1) minus Column (2). Columns (4) and (5) show the changes in wages, computer use and job tasks that are due to changes in the distribution of employment across occupations for full-time and part-time workers, respectively. Column (6) shows the difference between the change across occupations between full-time and part-time workers, that is (Column 4) minus (Column 5). Column (7) shows the total change in the difference in wages, computer use and tasks of part-time and full-time workers by summing up the relative changes within occupations (Column 3) and across occupations (Column 6). 18 The table shows that 19 This suggests that a great deal of the decrease in the PTPP in low-and medium-skilled occupations was not due to changes in occupational segregation between part-time and full-time workers, but rather due to an improvement in the wages of parttimers compared to those of full-timers within the same occupation. Similarly, the table also shows that the largest changes in computer use and job tasks took place within occupations; particularly for part-time workers. This is consistent with the hypothesis that the productivity gap between part-time and full-time workers has decreased as the task composition of part-time workers gets more similar to that of full-time workers than it was in the past.
Data analyses
To estimate the extent to which relative changes in computer use and job tasks could explain the decrease in the PTPP, Table 4 shows the estimates of the Juhn et al. (1991) decomposition equation (5). 20 Panel A shows the PTPP estimates for each wave, and Panel B shows the changes in the PTPP across waves. Column 1 shows the overall PTPP. Column 2 shows the portion of the PTPP that is explained by computer use and job tasks. Column 3 shows the Note: A negative sign means a decrease in the PTPP. In terms of equation (3): unexplained portion of the PTPP. Column 4 shows the share of the PTPP that is explained by computer use and job tasks by dividing the explained portion (Column 2) by the raw differential (Column 1). The 
. Therefore, a positive sign indicates an increase in the PTPP, and a negative sign indicates a decrease in the PTPP.
(and 53 per cent of the changes between 1997 and 2012) was due to changes in computer use and job tasks between the two groups.
The portion of the PTPP that is explained by relative changes in computer use and job tasks could be divided into a quantity effect where the importance of computer use and job tasks for part-time workers increased relative to full-time workers, and a wage (price) effect that is due to changes in the wage returns to computer use and job tasks. To disentangle the importance (quantity) and the wage (price) effects of computer use and job tasks on the changes in the PTPP, Table 5 The estimates presented in Column 1 show that joint changes in the quantity and prices of computer use as well as reading and writing reduced the PTPP over time, while joint changes in the quantity and prices of influencing have increased the PTPP over time. Column 2 shows that particularly the convergence in computer use between part-time and full-time workers explains a great deal of the decrease in the PTPP, while the convergence in the selfplanning, influencing and reading and writing tasks between part-time and full-time workers explain only a small portion of the decrease in the PTPP. Column 3 shows that changes in the prices of reading and writing lead to a convergence in the PTPP. However, changes in the prices of influencing led to a divergence in the PTPP. This divergence exceeded the effect of the convergence in the input of influencing tasks between part-time and full-time workers. This also holds for self-planning and maths between 1997 and 2012. 21 This makes the overall impact of these tasks on the PTPP negative.
The results from Table 5 indicate that shifts in computer use and job tasks explain a great deal of the improvement in part-time workers' pay. However, this improvement in pay is not merely due to changes in the importance of job tasks by part-time compared to full-time workers. The increase in parttime workers' relative pay could also be partly explained by changes in the wage returns to particular tasks. On one hand, as wage returns to particular tasks which are more often done by full-timers have decreased over time. These tasks became less important in explaining the PTPP than they were in the past. Consequently, even when a gap between part-timers and full-timers in the importance of these job tasks remains, the change in the returns to these job tasks can partly explain the lower PTPP. Reading and writing is a typical example of such job tasks. On the other hand, as wage returns to particular tasks which are more often done by full-timers have increased over time, these tasks became more important in explaining the PTPP than they used to be in the past. Consequently, even when the gap between part-time and fulltime workers in the importance of these job task decreases, changes in the wage returns to these job tasks can negatively affect the PTPP. This holds for influencing tasks.
Conclusion
This article documents recent changes in the PTPP for female workers in low-and medium-skilled occupations in the United Kingdom over the period 1997 to 2012; a period which witnessed substantial decline in the prices of ICT. The article investigates to what extent the change in the PTPP is driven by changes in computer use and other job tasks of full-time and part-time workers. We find that the PTPP decreased significantly between 1997 and 2012. The decrease in the PTPP has been accompanied by a convergence in computer use and influencing tasks between part-time and full-time workers. This convergence particularly took place within occupations. This suggests that the PTPP decreased due to improvements in the relative productivity of part-time workers instead of changes in the occupational segregation between part-time and full-time workers.
While the convergence in computer use explains a substantial part of the decrease in the PTPP, the decline in the PTPP has also been affected by changes in the wage returns to job tasks which are performed more intensively by full-time workers. On the one hand, the decreasing returns to reading and writing tasks have contributed to decrease the PTPP. On the other hand, the increasing returns to influencing have increased the PTPP despite the convergence in the importance of influencing between part-time and full-time workers. Altogether, relative changes in the importance of and wage returns to computer use and other job tasks explain more than 50 per cent of the wage convergence between part-time and full-time workers in low-and mediumskilled occupations.
The article shows that a task-based approach offers a highly relevant framework to analyse changes in the labour market position of part-time workers. It also provides suggestive evidence that in recent years the positive effects of technological change, driven by the decreasing prices of IT, on labour market outcomes seems to be more pronounced for vulnerable groups of workers such as those who are employed in part-time jobs.
Final version accepted on 9 December 2015 1. We show, however, descriptive statistics for workers in high-skilled occupations. 2. The convergence in these job tasks is in line with the findings of Gallie and Zhou (2011) who showed improvement in the educational level as well as training attainments for the UK female part-time relative to male full-time workers over the period 1992-2006. 3. Replicating the analyses without sample restrictions gives similar pattern of results. 4. The subjective measure of part-time employment is closest to the legal definition of part-time employment (Manning and Petrongolo 2008) . However, we get similar results when we replicate our analysis using a commonly used measure of parttime employment based on working for less than 30 hours per week (e.g. Connolly and Gregory 2008, 2009; Mumford and Smith 2009 ). 5. We get similar results when we replicate the analyses using the complexity of computer use, where respondents were asked to indicate the level of their computer use on a four-point scale (using examples to explain the various levels). 6. Despite the difficulty to classify all seven categories of tasks into clear-cut routine vs. non-routine groups, Green (2012) states that it is fairly clear that some of these categories can be safely classified as 'non-routine' (e.g. influencing and selfplanning). However, it is hard to identify a priori which tasks are 'routine'. Given this difficulty, we do not emphasize the link between computerization and the different kinds of tasks. Instead, we include computer use as one of the generic tasks and study its direct impact on wages.
7. Using the 'SOC 2000' occupational classification, we consider the occupational categories 1 'managers and senior officials' and 2 'professional occupations' to be high-skilled occupations, and all other occupations in the classification to be low-and medium-skilled. See Elias and McKnight (2001) for more details on the classification of occupations by skill. 8. The figure also shows a slight increase in the PTPP between 2006 and 2012.
However, this increase is not statistically significant. The slight increase in the PTPP in 2012 might be due to the economic crisis that could have negatively affected the relative labor market position of part-time workers given that they often have less favorable labor contracts and are more often low-skilled. 9. The literature shows that physical and external communication tasks are negatively related to pay, which suggests that individuals with abundant amounts of these skills sort into low-pay occupations (e.g. Green 2012). 10. Running the same descriptive analysis for highly-skilled occupations, we find significant convergence in computer use between part-time and full-time workers. The share of part-time workers in high-skilled occupations increased slightly from 19.88% in 1997 to 22.63% in 2012. However, this increase is statistically insignificant. 11. This means that observations from 1997 take the value 1, observations from 2001 take the value 5 and observations from 2006 and 2012 take the values 10 and 16, respectively. 12. The non-discriminatory coefficient is calculated by weighting the least squares estimates from the individual earnings equations as follows: Table A2 show that physical tasks are more important for part-time workers. However, the pattern changes after including the controls. 17. To account for the possibility that the convergence in pay, computer use and job tasks between part-time and full-time workers could be driven by relative changes in some demographic and background characteristics between part-time and full-time workers such as marital status and education (see Table A3 ), we re-estimated the equations (1) and (2) after controlling for the relative changes over time between part-time and full-time workers in marital status and education (i.e. by including triple interaction terms of these variables, time and part-time dummy). We get qualitatively similar results to those shown in Tables 1 and 2. As a further robustness check, we have re-estimated equations (1) and (2) after excluding workers who are younger than 25 years old to account for the possibility that young-aged workers are more likely to combine part-time work with study and therefore, could have a different profile of tasks and pay. Estimation results are, however, robust to the omission of this group.
18. Estimates from Column 7 are, by definition, identical to difference in difference estimates shown in Table A3 . 19. For occupation cells with only few observations we merged occupations so that each occupation includes at least 50 part-time workers. We have also reestimated the analysis using three-digit occupations with at least 30 part-time observations within an occupation. Table A5 shows the estimates when we use 3-digit occupations. The 1997-2012. 20 . To illustrate the relevance of the task-based approach in explaining the PTPP, we compare the PTPP which remains after controlling for job tasks to the PTPP that remains after accounting for occupational segregation. For this purpose, we estimate an earnings equation in which we regress log wage on a part-time dummy and insert job tasks, as an alternative to occupational dummies. As shown in Table  A6 , job tasks explain the PTPP almost equally well as occupational dummies do. However, as shown in Table 3 , the task-based approach has the advantage over occupational dummies that it does not only capture shifts over time in the PTPP across, but also within occupations. 21. The prices of self-planning and maths show a change in sign from reducing the PTPP between 1997 and 2006 to increasing the PTPP in 2012. This suggests that the returns to these tasks have increased over time. Since full-timers have higher scores on self-planning and maths, this increase has a negative effect on the relative pay of part-time workers. Note: OLS estimations, standard errors in parentheses ***p < 0.01, **p < 0.05, *p < 0.1.
